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(54) ROBOT DEVICE 

(57)Abstract 

PURPOSE: To provide a robot in which unit exchange is carried out easily without 
wiring on joint parts and which is excellent in reliability, maintenance, and assembly 
property. 

CONSTITUTION: The drive mechanism of joints 67a-67e and drive controllers 62, 
63a, 63b are arranged dispersedly on respective links 66a, 66b and units 60a-60c 
are made respectively by the links, the drive mechanism and the drive controllers 
and plural connected robot devices are made by these units. A communication 
means for communicating between the drive controllers 62, 63a, 63b mounted on 
respective units and electric power supply means 64a-64c for supplying electric 
power in a noncontact manner between adjacent units 60a-60c are installed in 
adjacent units 60a-60c and the communication means and the electric power 
supply means 64a-64c are arranged in the joints 67a-67e. 
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[0 0 4 8] m**80Bneasp#? h&ctt. ^ l 

[0 0 4 9] »*JS9©«W^fii5P!Ks' 3 - 

ortK^nwHipaiao— n^^d^ntrsitu, y^ 

[0 0 5 0] R*9U 04>8Hlcfl5a#? hjgfitt, 

mmmmm 5 «*«•& t emw © - » * t » 
[0051] n«4i 1 1 ©*k c« 50*7 h^eii, 

Bffi!-r5iL=y h©Hffii©lEft««£ Ltift«:ffl 

[0 0 5 2] M^9l 2©3Pj3[c#,5ntf> hUStt, 
y l»o^«B4:HJE J FO*l«BiR:-fH!:K»t6*tfc*a 30 

[00 5 3] ff*« 1 3 ©38 W Klffi 6 n # y hJSBtt, 

[00 54]M*Si4l:««u#?hiMll > 

£efi£!pfty J^fcHfcU «*© = rxtjt*aBMt* 
b £$i&ft y v * a m l t * 5 * fc t © 

[0 0 5 5]»*SiSi:ff5B*yh8itt, i«g 

ft y >y $riS*£ Lfc <b©T'#>5„ 
[0 0 5 6] R*gl 6lCff*B#y h^Btt, W*S 50 
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1 4 0>gnfcl3V'-C, lEfty ^yl^B^ftfc^Tt v" 
[0 0 5 7] ff#qtl 7(Cff*ntfy MSBfi, M#« 

i 6©3Mjte*sv*-c, £«i£rti&i£«ig0-ll£©[i8© 

[0 0 5 8] MfjjPSl 8©S5Wfc#5n>Ky h^fifi. 

Myites*** .tows-*-* y >?ott*mttENEa 

[0 0 5 9] 90|5IC«5D#y MSBtt, 

[0 0 6 0] g*«2 0©38eil:#5D#y h3£Btt» 

[0 0 6 1] lit#Jf 2 l©«||:#5o«y h^Btt, 

it), j/ i D%aftni:BtfSMflf Sf; 

[0 0 6 2] »*3S2 2©*Wtff*njffy h^g(4 v 

[0 0 6 3] »*«2 3©38WJw«5P#y h&fiti. 

y aa^M-^n^hyp^/ifwft^ws* 

[0 0 6 4] B#S2 4©3M!K:fli5n#y HKBliv 
-T-<T©f-7 f => V h n-7#^tt©g«&£T Lfcr 

[0 0 6 5] ffjfcJf 2 50»WtC«5PJj?y hSBli, 

[0 0 6 6] f»*3S2 6 0»Wl:*5BJlfy h^Btt, 

Srif-T^t-oror-^^^^ , ^©x-^©optc, -f 
^TOtynyhB-yl^tS^fimstof 
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[0 0 6 7] W*3S2 7©*WC««njSy MS«|4, 
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ft, l-^T^T'a^ hn-7^^{^ff-f5PIW3 

mmzmmztz x. o \z Lit i><Dxhz> 0 

[0 0 6 8] »#*2 8©38WlC«5o^y 
[0 0 6 9] 

[0 0 7 0] B!*«2©38Wt*5ftSn3lfy M£SI4, 
[00 7 1] Mf*3fi3©»M^S3ft5n3i|?y h§£Bl4, 

om&tffitotiz. 30 

[0 0 7 2] »**4©*M»C*Jt't'5njJ?y hgfil4, 
[00 7 3] ffi#g 5 ©3§?S dfctt gfili, 

ji^o^ajttjfcttagsrtt^^jiii Lxwsft-tzm-s- 40 

fc«*LT#fflE*tt*fc:.i: 9K»«l»Kjt^«>m*tt 
[0 0 7 4] »*3fi6©»Mfc*5Jt5B!Ky 

[0 0 7 5] »#*7©»03fc*5tt3n#y HSSllfi, 50 



[0 0 7 6] »*«8©*WJC*iJt5nj|?y hJSUtt, 
[0 0 7 7] 9 ©aWfcfcJt -Stuffy MSBI4, 

izmwifflfflmwtv-ut. tzit±mmm. $ i > 5 © 

[0 0 7 8] 0©$PJ{C:i3 It Sniffy hgfi 

is, y * 

#EB£ftT^;5©-t?, tt*!H4*sfi<, iSS^S^HS^ 

[0 0 7 9] ff*«l HDJBMI^tiojRy Kgfi 
(4, »»t5a=7 h©BBffl»^S3V^T, fr«<03.=. 

y t* keb $ ixtcmmm<omfe* t , hc 

[0 0 8 0] 2©»MK*J»t5BJl?y K^S 

E**nfc*»»©[sI(5-?-lcJ:o-CIH«©ejMi«©» 

[0 0 8 1] W*5l 3©»Wlc*iit5ciJtfy h^tt 
ttu VIHIrtft«>tt«[|HlKK:J:9ia4ErT-^BlSt-Sj:^ 
tic, ±E««0K(;:«IX-r*3-f/H!iR**jftt***4 

[0 0 8 2] IMtJSl 4©36KIC*3lt5a^S' h^S 

14, itts^^i: v*-^*4-j\'t&m®y y?zm 

#e^ffl©3t^S<f^S*^lt5wtlcJ;t3, #S«!ljT' 

[0 0 8 3] 5©36KlC*SJt5DjKy hgft 

14, ±*K#Mti5'*- J»iM -frktimm 
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#fi2SE03fci£3ffi§M&Ktt5£ifcJ:9, #mf&X 
[0 0 8 4] tt#Sl 6©«W(C*iltSojJ?y hgg 

(4, 5/- /i^ttfcrirfci!), «*&tfft#©#Stt 

[0 0 8 5] ffi*£l 7©^^^*Stt5a^y hgg 
(4, v'-/L'SrlSftfcr irlCtt), *;&Xlrt§#<0#S* 10 

[0 0 8 6] 8W»MK*JJtSo#y hKlt 



» Ut 2 ft© h A-ii' *filt 6 1 i 5. *fc, ± 
[0 0 8 7] 9©389!fc::l3tt5P#s/ hgg 20 

[0 0 8 8] W*3S2 0©*WIC*i»t6oJl?S' hSfi* 

[0 0 8 9] W*«2 l©38Wlw*S»t5DjJ?y h3£g 
14, Htffc*lC3-=y hO I DSrgftttfcWBf 

[0 0 9 0] §t**2 2©^KfC*3tt5n#y h^g 30 

[0 0 9 1] !fr#JS2 30l^l:fc'lt5D#-> h*£g 

[0 0 9 2] W*3S2 4 ©»M Initio h£g 
(4, t'iTCtT'^ v ho— 9* s *S-^fl[©SflrSr^TL 

[0 0 9 3] 1**52 5©3MUfc*Jtt5n;il?y h*£g 
[0 0 9 4] »#*2 ewaSWfcSSttSnjKs; hgff 
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h n-T- 



[0 0 9 5] 1**52 7©»WI!l*i»t5njRy hgg 

[0 0 9 6] »#Jfi2 8©»MJil*J»t5o#y hmW: 
(4, #t7"3> hD-7*5iB|c»-t-5}t^ffi«rSfa^ 

S*^ $v^c-ftt^4 <43. 
[0 0 9 7] 
[*Jfe#l] 

mw.<Dmi&mx'h <o . (a) ttia&ia, (t>) 143.^5, 

»«)«^Sr*i-H» 031401 Kl**nfcnj|«y h£lg 

t, 6 0 a~6 0 c(4cr#7 hmW.*titffc?5£=L-y 
K 6 1 l43.-y h 6 0 a fcrtjK£*Lfc=«:"<— 
g, 6 2, 6 3 a, 63b(i#*3.= ->f-60a~60 
c t£rtJK<*nfcKttfli!l#P&g. 6 4 a ~ 6 4 d I4#ft«5 

i&mz'notzvxnftmmY?^* , 6 

5 143.=. ;/ h 6 0 a~6 0 c|:ioT*S*^5 5«lT 
sfaW-^SOD^yhgt, 6 6 a~6 6 c (43.=. 
7h60a~60c £1*J?H-5 y ^7 , 67a~67e 
ttntfy hit6 5CDM«P, 6 8 a~6 8 e(4#Mffii6 
7 a ~ 6 7 e 0>Btbffl0«tttt (BfbttMft) , 6 9 a ~ 

6 9elilfti6 8a~6 8eOxy3-^ 7 0 b, 

7 0c i4m$ri$ 68b, 6 8 c \ZM «J #tf kftfc^nl 
a, 7 1b, 7 1 cf4BISi56 7 b, 6 7c©#» 

7 2J4n7j?s/ h^g6 SiC&mZtlZ&RlWM. 7 2a 
fiffifflaJHWA^J^, 7 3tt/^X7-f^, 7 4(4 
ftilfe^y K, 7 5 a, 7 5 bl4¥?|3 vr'^ih, 7 

6(4^fflm«7 2&mffi?J*- K7 4i3j;lfsp»=y 
f>t7 5 a (c4o-Cfi»ft¥mLT#btl-Stt»S«iI^ 

bm»)«6 8 a ~6 8 e<ommmm.mmzm^?>Dc 

/DC^y^-f , 7 7a, 7 7b 

LT^^-BIM h y *x 
(O—^KM 6 4a, 64c ^Mm^LXWWi-f ^mWi^MWi 

ms&, 7 8a, 7 8b&&mMh7>x<Dr.&.m&mm 
Tzmm$imtfL?'(*-b\ 79a, 7 9b»4iSii^{s 
mm<oy^/v^m^. 8 oi4DJt?-y hy$g6 5 t-a^*^ 

tL5-^>- K3gg, 8 1 (4^^ KHg8 OWigtblElSS, 8 
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2 ttSSWHK, 8 3a, 83b i*WmW®&, 84a 

~8 4 cit±mm^8 2bm$m\E\®8 3 a> 83b 
?«agis]%T-8-5-a-— 8 5 c tt± «inaifrg-a^-mwii 

lHlSg8 3a, 8 3 b COiijf ffl-l' >^ 7 i-^BSI, 8 6 
a~8 6 d (iBSSn 6 7 b, 6 7 cgP^joltSiiftffl* 
7°7 (»«^8) . 87a~87eliSl«68a~6 

8 e ommm®. 8 8 ntt-nmmmw, 8 9 tt±tm® 

?§8 2t»itt$iXfc^*f|Jflia»il8 8 AMI'* 7=-* 

[0 0 9 8] h^M6 5fi3fi©3.= 5' b 6 0 a 10 

~6 0c£J:9-Cfl|j$£*vC**5. J:Ea=yh6 0a 
~ 6 0 c {iiatn 6 7b, 67c (Dtoftizts^XftitLX-Z 

9fc»©5MSl h7^ 6 4 a~6 4 d *tRft b*VCV> 
5. :.©P#? hg£C6 5 fcfc, lS67a~67e^f 

aW&ft&#fcft£MMl6 8 aZtb±MWlB\®8 2 k 

m9)mmm®&8 7 a h 6 0 a ids* s ft, gg 

©6 7 bfcitf 6 7 c ©KB)««t ftSS;lil«l6 8 b, 

6 8 cmtmmm®^8 3 a tmmmmmm&s 1 b, 20 

8 7ctta=yh6 0bC*t*ft, M»i 6 7 d *5 <fc 
6 7e©I!IMi/j;5f»l6 8d, 6 8e«£BJ1H 
»HIE§8 3 b h^mW®m&8 7 d, 8 7ett3-=y 

[0 0 9 9] 02 ll±IH^-— yF60a~60cO? 

3.-5, f. 6 0 brofllifSr^i-fciDT*, ^7h60 
a0|)>n6a h 6 0 b O!) 6 6 b 

6 8b 9 b tmmWt7 0 b i#ga*7 

l bimttbtixtst* Iiffi6 7 b©@tetti6S±{c, * 30 

mm®mzft?ftmmb7>x6 4 a, 6 4b^se$ 

ftt^S. ^BtSh7V^<^-^ffl!l6 4 aliyV'^e 6 
affllCSJt^ftTio 1 ?, -&116 4 b(4U >9 6 6 bffifl 
fcB£SftTl^5. !/>^66b, 6 6c^f5l 
©6 7 c t^coWiglC/ioTV^o -^xi-x ±!E<DJ; 
5&0i|E&(cIStt£ft5#«Sh7V7Kli, 

5E-T?>J;5icmtt)«6 8 b, 6 8 c tiBIWSKttttfP 
gtt6 3aii, y 6 6 bC0±KgSfi<*ft-O'>5. 

[oioo] wc®mz.^xmwi-z>o ±mmm^8 40 

«6 8 a~6 8e©<fc«»£*£j*U ttl6 8al; 
olr^Ttt*UiaHE»iai88 7 a Sr^UTBSSjWWSrfT 
v\ ifti6 8b~6 8ei:o^tH: ) miEKMyfiy 

x-^8 5a^Ltg»IWK8 3a, 8 3 b 

8S8 9*frLxftMmmmwz i gw.i-z>, wmmmms 

3 a (iiiffiffl^^^ 7^-^.8 5 b£^LTm»rtS6 8 
b i 6 8 c ©ffi«Jt*4rS« U ftttflUBSblBltt 8 7 

b, 8 7c^LtllI6 8bi:6 8c»fflt5. 50 
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i^^icbj^jwihiss 8 3b \tn.W)m.mw!®& 8 7 d , 87 

e£^L-C««)tt&6 8d, 6 8 e 5 1 1 i>\Z, 

/_^_|>'Jg|()Il{g.8^-^X-^^-KS#-8-0-^«)-1: 

5„ ±fM#fl[ElS§ 8 2 £ giJftJUPUft 8 3a, 83b <DMiS 
tt, #ii(tfflW V*7i-*Ih]&8 5 a~8 5 c {Cg»c 
£ftfc->y T^iSI&SrfrLTB^fifcfffcftS. 
y r^ja6Klctt:BB«6 7 b, 6 7c ©gp#tc, ft^st 

lift^T^ 8 6 a~8 6 dri^ltbft, rilSrffiV^t 
iHtasfffrft*. 

[oioi] &ld£SiM1Mco^TtftBj§1-3o djj?-> h 

mw.6 5iutffimm,M7 2&&m£ti. mmM7 2*»e> 
©m^te* /-fX7-f;u? 7 3%mxmmy4*- K7 

4> ip^=y^V1h7 5 a(;:A*£ftTgfic¥*t£ft 
5. «tb^ig«)lElSS8 7 a~8 7 e ©«SSE*EEaS-kE* 

m®mmwi\Bi& 8 7 a ~ 8 7 e ©wHiffi#±BB*i*£¥ 

»W*«EEi:a*5#&Ka:, ■ 3 9 K. ±IE 

£ft¥ftffl£«E&*lftttUeib[Qltt8 7 a ~8 7 e ©« 
j^mjEt^tf|-r5DC/DC=i 7 6, *5j;U«F 

jf3yfyt7 5 briMHJJB^ftSo aiyh6 0alCg 
m * ft fc««~©ll&«»i±fa«E« ¥i# b ittSffTfc 
tL5o ^•-S' h 6 0 b^©*&Stt, i^MzSSEftbUl^ 7 7 
ai, ^ilh7^64a, 6 4 b t , S5^i^»Sft^ 
-Or- K7 8a t^Lt^y b 6 0 a a»b#gafr? 
fffctbft. iSJlftlEftlHliSS 7 7 a*S»«S!h9^©- 
M6 4a %«JS^K«l1-St, ±IE-*fliJ6 4att 

Lfc -rujc« 6 4 b KilM&&ifttEft'KjB$*U 
Rtfig«BE*i««jK*j«^*- K7 8 a ldJ;oT»g(t 
1-5. 7^/^0887 9 ateJtiefiSfStti;*J«ffiK£C5 
fl5jl&cc>*ff y 7°^Srffi®L, §£7^vu*|H]Sg7 9 aO 
m^Ili, 3.-5/ h 6 0 b 

y764c, 64di, ftJiftfiSE^^ t-H7 8bt 
Sr^LT, a-y h 6 0 b ^b^&fcfe-CfffrftS. 

x% 3.=. y h 6 o a ~ 6 o c ^<D±m&nntiit. US 

ttt45.a= y h(;»«$^fc«l()«^l!)Iil?S8 7 a~8 
7 efctt*&*ix5«*tfs ±©J«@S&8 2fcJ;U^IiISlJffl) 
[H]?S83a, 8 3 bf'li, nM®&8 4 a~8 4 c 

[0102] 4*5, ±j&<DVtmT?tt*&m<Dnnmt l 

T 5ttv=fa u— *m<oatfy h^fi5r^L, 3^#] 
T't5^y LT, #3.-5/ h(cl~2<@©H 

SJffl^HJK^ ioT 1-2 fflroM«fil|itt^«Sr»J«-t-?. 
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[0103] mmm 2 . m 4 itmxm 2 <D%w<D-mm 

yms.it, m&ommmi <on*-y ymm^a^^m 
m'tzmmc, %^<Dm%.zM*.tzi>(DXhz> a m4\z& 

V>T, 9 0a~9 0d, 9 1 a ~ 9 1 d fi#li M h 7 V 
^ co — 2*c^iJ e 4 a i -#;{Rl6 4 b%mWs-f 
-7% 92a~92d, 9 3 a~9 3 dtt^^yf *f 
9 0a~9 0d. 9 1 a ~9 1 diC^?lJ^gg$ixfc^ 

[0 10 4] <!k^|l)^l-o^-Clftl^-r5o ^rt'li^S 

h 6 o amfrb^=-y h6o b m^mti^m-t^m^ 

12, any H60 bl©^7f*f9 1 a~9 1 d£ 

f90a~90dS:Iit5. 7^5*^908, 9 
0 d, *Jj;tf;W yfff 9 0 b, 9 0c^CU, 

ttMM h 7 ^^co-i^ffiij 6 4a £a£WIE#'HMlP£ 20 
ft* -&ffi!J6 4 a t $ tltc~&.m 6 4 blCfi— 

ft.? 4*— K9 3 a~9 3 di^yfyf? 5 cJcio 
TgSm&^ftT^y h 6 0 b(C^*$ti5» 
[0 10 5] 3.-5/ N6 o b\z.mm.£fttcwm®. 

yh60b y h 6 0 a ffiS^<D^eai#j&gi: 

y h 6 0 aftiJcD*-^ 5-f^f9 0 a~9 0 dfr-f^X? 30 

=>-~y h 6 0 bfltl©*^ y^M^Q 1 a 
~9 1 d£:±fa©4§£-ilII8£fc:> ^-f yfif 9 1 a , 
9 1d, JJi^^yflf 9 1b, 9 1c5r*f(CLT 

[0 10 6] fc*S, Hl4('^Lfc||Ji«?jT'tt, #«tMh 

7>x<omm\B\&*7Ji<7i> y*m&tLiti>K #ssw 
iMv*^ y K«j«tf t<tv\ 40 

[0107] ^Jt0!l 3 . m 5 ttf»#* 3 ©389!<©-£* 

oil?? Usui*, s(rjeosjis«i©n#y hSBitjstt 

9 4(4f— ^ra7 • >\ 9 5fl7l'S'^^^ 

9 6^»9f+«tfe*bfcAyjlHHEtt**, 9 

8 litegUffi 7 l blcSfltttt^fcEtsyy^vA 9 

9 a, 9 9 bf4#*#8f£S h7>;*6 4 a, 6 4b<D=> 
-OK 1 0 0te#«§! h 7 6 4 bSrH^-f 50 
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sfc*t^y 6 6 b\z&ttt>tnt@%mt* 101 

a, 1 0 1 bl4^i-7*v ? i^W-^ 9 ejoit^A^lHl 
7-^^7'f^94 1 7l/5'^^7'7^y9 5 > 

-7*^:r*u-y- 9 6f::j;oTfll«S*L6«iS«7 0 b 
fit, mtnOt.iiZi/A'ir^y ym<D^-*~y? K7-f 
:7*§ggT% $3§<i7 o b©4>'M»#l;:fA, ^Pfw+S 

[0 10 8] fflttott&t:ft*>&imh7>'X6 4*, 

6 4b tt±8a*»* 7 0 b <Z>tf ggBlC, t&tfr&m 7 0 b 

7V^-MI6 4aliy>^6 6a|; > -&{|l]6 4b 
1 0 OlcJ; V V 6 6 b left!? ttttfcttT 
V^5. h7^64a, 64b ttEMEtfft&RK: 

flf^$nT*5t), !> 6 6 a t 6 6 beD&gKHI&fc 
< «ff-^0««ig^lSKJ!c5. =^;U9 9 a ,. 9 9 
btt«-*3-=y h 6 0 a £&tt$frfcttJH&Kft[H]!g7 

7 a (H5tH**i") , 6 0 bldjgfifc Effiigfi 
»^t-K.7 8a (121 5 {ClU^-ar-f ) KSaftSft-O* 
So £fc, ftMM h7^6 4 a, 6 4bO«t>-Cj>»CI4 
»<fffl#:/786a, 8 6 b^»$4xTV5. H056 
7 btt^ieDip^Wfig^ttTVSCOT*, yy?66a 
t 7^9 8 CO'lt 9 ft»t SrfT 0 fc*lfC\ m y h 
60at^-=yh60b OfflVt^fr 5 - t &X' t , S2^ 

[0 10 9] *lCi))f^(co^^TIftBJ■r5„ 7^--7~~J>^ 
*U-?9 6k A^)lHie*i«S 9 7 (4ttS«* 1 0 1 
a, 1 0 1 biZX-rjXmmiiftZinX&y , III*L&V> 

ttS««7 1 b <t o T £ 0i£;7 7 V v> 9 

8^, 7Wy^^X7"7'(V9 5lC<to-tiei!)^ix5„ 
y >^ 6 6 a t y 6 6 b(4, #^ 0^7 7 9 8 
tt-*a7 • ^7°7-TV9 4JdSlt)#lte>^-C*Jl9, 
A^Htettft* 9 7 SrlHl^i!)-f 5 n t Xfm 67b* 

[0 110] 11*0)4. IH6{4ii*«4(D^BjO-||ife 

5„ rwntf.y hggte, gf^wHJtfiajiroojffy h^S 

a 6 5(011^6 7 brogP^Hffit>5^tt*&«fflW7>Bt 
SF7^64a, 6 4 b$r, 06(C*1-J; 5IC«^L 
fct>©t?Ji)S 0 i6l:*jV^t, 102a, 102b(4# 
*»ffh7^64a, 6 4bC = 7ffc5. 
h7^64a, 6 4 bttiKy h^7©J: 5*EHE*tffc 
«P = 710 2a, 1 0 2 b(CioT«^$^ 121 

*U*v^lH]te$»«WI^J;o-CEa*ixfcBi«6 7 bco 

37102a, 1 0 2 bW^fA-fS^TW® 
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[oiii] mcwsmz^xmwrZo m 2 , m 5 

S Lfc £ 5 K, h 7 >-X(D-^ftiJ 6 4a, 64b 

^lSU«'-!^^^-6-aT^^^-«t^i)-^<t%tt-S-fc-*— 



i6 7 bC0l3lteWi:^<Ptt± - C=iTl 0 2 a, 10 

#HJfefllT*f4, 3710 
2a, l 0 2b<Dttfa■rZ>=*Tmffi<r>mmlatmi i mrt 
bilXi6l9s =>T 1 0 2 a ro>ft[Rl»fffi{i3T 1 0 2 b CO 

6 4 bC0[iIfe$Ai:||^6 7 b<D|eI(5|il^^<73S>4 s ^C 10 

Hit, ftMm h7>^64a, 64b cOflM£:|£?if4 
mm 6 7 coieltl)«fil(^M«^ < -£ £ ft So 
[0 1 1 2 J 7^*5, rcoUffi^Uffi, => T 1 0 2 a C0>tf 

ipiffirffitt^ri o 2b<Dtt&mmc$tftz>ffii&tt£-? 

T^Stf^ rcO^BJi4±IS|IJ6f!|coj; 5 dPI^ftS t> 
CDT-f4&<, ^[fili-S^T^ffficOffi^lcS^iSft^^T 
V^T\ *f[6]a5^*5l>-C>l-ffl!|cO»fffi^ftb,^o»rffi^*tL 
5 J; o (c^ori^ffi < s ixifi 7 ic:^-r J; 5 ft^ 

7«j$T"b4</\, HHIC&^T, =>710 2a(4, 20 

^371 02b ivi>*%^nmzw.<o^Tx-m&.£ 

ft, 3^/U9 9 a »4=T 1 0 2 a±co0f^cofig(c:^ 
2ix@££;ft/T^So 

[0113] mmm 5. ms 5 <D%w<D-mm 

M\zi:Zu#*y h^gco^P ■^IffcS, rcoptfy 

hggf4, Hu5ic0^i£^lCOD7}? ; y h^gt^fctfS^ 

-7 h6 0 a^H8{^-TJ:5lc:^HLfct.cOT*foS„ H 
8(C*5V^T, 1 0 3i4^?/xy— ^^mSkfcS^Ji* 
«fflDC^S«^<0^$Bii:?)fE«ai> 10 3a tefl-SBItsfu 

«!1coa^*^. 1 0 4 1 0 3 &a;>j« 30 

I^t5DC/DC = y^-^fS>?,. ^(OftHcOflfE&fi 
3HJ60II1 iPMST'&So 

[0114] mzmmz^^xmw-tz, rnmmm 2 

LXtitf-y Mgg6 5£S){t£-fcfrS4§3-f4, ffi 

^STSJSft^ ^- K 7 4 , ¥jt=> 7 5 a (CA 

;ft£ft, g«¥^£ftTiWfEe;>3tft9, «»)«SlEf!)[I] 
S§8 7 a~8 7 e C0«Mfl;i£(C^-f -5 D C/D C a y 
/<— ^ 7 6 *J it^^pyf 3 7f7f 7 5b LT\ =>-=■ 
V h60 a{C^^tl2>„ 40 
[0 115] -73, ^BSE«^1 0 3£fl3Si Ud 

1 0 4 ^gRii^ttM 1 0 3 cOSMESr&tiJ U 
^Sffi^«;ib«l2ttlElSS 8 7 a ~ 8 7 e cO«21fl;JEI-^ 

»Lt3 >-r 7 5 b Hftia-r s c 

[0116] ±mmmmxitmmm,m7 2<Dmm 
w-mtati^nMmmm^s 7 a ~ 8 7 e co^sec: 

0 3 <Dmwkmi£zn,®mm®®&8 1 a ~ 8 7 e <o@m 

mt^-r^DC/DC^^-^ 1 0 4^SiJlH)SSi: 50 
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1035;=7f7t75a (CA^ t . D 

~8 7 e cofl;asa;E(c:^LTt,iv\ 

[0 117] 3OS0iJ6. HI9fiif*«6CO«H7lcO-||Jg 
0|cOp*"s> hga^^^^l-yciy^ElT'feSo rco 
ptfy M£gl4, mi5>£co|li£f!|lcOD#. 7 l^gtcfctt 
5^j,F60at 0 9f;:*-f 4 9^::^jEL7ct>co-T? 
;fc3o El9(c4oV^-r, l 0 5l.tmRl9.M7 2cog££& 

tti-tz>mmm®ui®® (m^mmm . io6fia 

= y H6 0 aKrtlSflfc^yf!)- (*^^«# 
S) , 1 0 7li^yry-l 0 6©^*«Ih1K 

^cOtecO«^l4HJg^ 1 iHWrCfc 

So 

[0 118] ftfcftflsfcoVTKIIH-*. il?$l4igffltt 
$17 2^mait Ltd#? hg|g6 5*»fPL, iSfflS 
2S7 2frbm&£tl%9.M> S J 4 7 3&mx 
mmtm— K7 4, ¥H^7f7t7 5 a IdA^tl 
Tffl*sp»£;h/CiaSfc«aJ:fc0, mftHigftle]S&8 7 
a~8 7 eC0mj!i«ElC^1-SDC/DC = 
7 6io£lf¥-m='>7 : y-9-7 5 b HLt^=7 h 6 0 
alcfftjji&^it, 5utttlHlKl0 7liDC/DC3y^- 
* 7 6©fflA*>e>/<s'^y-l O.eSr&SMOSCTft* 

■f5o 

[0 119] iSffl«aR7 2KftKf*s»4L*:^ 

a, miftstfttaiais 105^ nyfyt7 5aos 

«cHlHl?gl 0 7(4. ±E*»ftW«-!3-^»*-f5i:» S 

y-i 0 6419 =yf7t7 5 b\zmti%:W&-r 5. 

[0120] ±E*»«^tt, «7^#«¥®IC/< 

yfy-t)lk*<i, *^Wf4«*#a#iS;Srrtut|5S 

SaSgT"i)4V^L, S^«S^St^g<04 5*tco 

[0121] ^}g^!l 7 . IH 1 0 f4f»*« 7 cO^BJ<7)-H 
Jt^(c4 5D^s/ SiSgcott)^->-'7->^co-ffli§r^-r 
7D-ft- HT-foSc rcon^-y hilg(4 > hukEcoH 

tmmxhz,. mmmfttif<omm'>— tr^* (mi4± 

«»lHllS«f©*J»¥atll*3oTV^) 

t, 7f^ysT 1 0 1 t?«Bft*©ttm©w«t 

^*UWr$^ MS^mttJ^ttSt^xs'T'STl 0 21; 
mh-QuXy IM&YfM^X'hZfrX 0 frZWWrt 

So ff««t>-eftV^»frtt. ^?7*ST1 0 6tcITtt*> 

p # y h ^g^^*^^ S ttfcil®^l?{::^ S 4 5 
»f^$-fr, ^4 3 W«^f4^T?/^ST 1 0 3izm/uX' 
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3„ V-?ZmftLX\,^£^m&\*XT-y7ST 1 0 5 
mmm^WiZ. m^xr-y^ST l o 5\zxm?r<pv>tt 

m z + m l x mn l * &m * ? y % ettiiit £ -a- s „ 

f1Mg*xy7<7>!EiiiIiS^7-t5i, ^fy^STl 

<t pjcwjf^^-^. ^f^/sTi o ix^wimMm 
m&zfeitLxftm-£tc&&±-f?>o ov>-c% io 

ST 1 0 8T'fl;^[5]^tfc^t*57!>^W»rL, [H«L 
TV^V>«£-f4, Xry7 , ST10 7lClot^©4* 
#$£fc(4^Jl:#ffi£ii=#U m2S^[H]«LT^5^ 
(4, 7f^STl 0 9lciiA/tr5fe(cfettiiiiSLfc^ll 

1 0 1 

[0 12 2] **5 % ±!5H;5fe0i|-C*f4^V VmWZfi-fZ 
njtfy h&gi Lfc#, #3IB;!(4n**y hmt^^fHC 

fT^ntf'y HilgT't ^^<D{tmy^X'h^\ 20 
[0123] JiJS^I 8. Ill i4l»*« 8 tf>3gBJ<£>-|| 

jgw^i5D7j?5/ hms.(ov >^ (om^^-rmxh 

5o ;©P*-7h8fi(l> W^ro^JS^iJlcDnT}?;/ 
a 6 5 »a= yh60b©!l^66b4r@l 1 
iSUHHJfcLfcfcOffcS. HI 1 1 K*5I^T\ 10814 
9 >t 6 6 b©±ififcH£fcJS»£*vfcW»iE*3i«-<? 
fc£o SB§S0rffi*3£gB 1 0 8(4, |gtbftijffll|ie6 3 ad* 

6. rroll^fe0■Joit)^lco^^•C(45feo^0■!ll tmmx 
hz><r>xmm* i §m-rz><, ~<oy>y- 6 6bi4^»fs« 30 

jggBl 0 8^^t-C^-5»T% y V? 6 6 b<£>Mt£#igi 
£5±, -&rortSB{'^t(l»Se6 3 a ^rrtjiLTV^ 
rot', ISl!lEftfMWgeg6 3 a ^§lt5W 5 fo5. 

[0124] njgfii 9 . hi 2 i4ts*« 9 (omm<D-m 

g6 SCO^-^y h60b©!Jy^66 b£rHll 2 {C^vf 

ipi-W^Lfcbror-foSo Hi 2f£3o^T, 10 9(4 

py^6 6 b{^(t?>tLfl«ie#!5f£^^^tvT«;W$ 
tlfc*£«it£B, 110a, 11 0 b tm&m%Lft<Vffi. 40 

ss. 1 1 1 \$ftmz±mmfcmfaft<n%i®$:Gi-z>ttm 

y y yffc <? . <P£ffimn l o 9 cortgBKigt&fcfflgg 

6 3 a#iBfi£tl-C^5„ 

[0125] mcWim^^xt&w-tZo mmmmmm 

6 3a ^ioTH*U/j:V^B8«JB»«fllSr»fP**5 

kmim«krie6 3 a 4 (jig^a^c 

e*«#Ke***t*#» «1«Slfl3i»l 0 9tsSSgl 1 
0a, 1 1 Obtrt^tc^SSSr^-r-S^ilft^^^l 1 1 
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tt&ivi 0 QKhzw&mmwkimy << >\ 1 n-fc 

*, KftfflffillE 63af4 Cfc*Wi*iR:7 ^111 

[0126] 10. 013 (4ffi #9 1 0 <D%W<D 

-%mm\z 4 5 a ztf y h ggro (cStft Lfc b jK y h £g 
(4, y y-ixDffil&ZTFi-mxhZo rrontfyhgB 
{4, lWJ6©|tafiffl|10n#y 5©3-=y H6 0 

b©!)^ 6 6 b&Hl 3\Z7jk-t£o\Cffif$.Ltzii<DX 
01311*3^, 1 1 2 fill V? 6 6 b ±('13:14 
feftfc***6IWl-e*>5. l)yy-6 6b($mx.liT/i<S. 

6 6 bfc«mfeftfc**tilfe»ii l 2±(c, mbfH9VH 
16 3 a ^D^;^p a p*54^ia^^^/ilS^il^^^TV^2> <> 
Sfc, lg!i$iJffligS6 3 aiSBI^iifcftfi©y v^ 6 
6 b^(4*5cfi7^ VI 1 l#Ktt t>nTV5. 

[0127] mzmmc^^xmm-r^o y 6 6 b 

KJ&«Lfc«ft*6»JIl 1 2±iaeftM«P£C6 3a© 

16 3 ariSffig&Jtfcfliffoy ^6 6 bl:Ufti7>f 
VI 1 l/5^{4f,ixT^5(DT\ IE»fM^g6 3 a g 

[0128] mtew ii. si 1 4 (4W*^ 1 1 ojwn<r> 

-H16W- £5n#y h«g©B8»»»0«J«H-T?ife 
5o :©n^y FgH4 «ra©*J6«10PJl?y US 
g 6 5 or^Sn 6 7b <Z>i2»)«fit£III 1 4 4 5 

^LfctOt*5. Hl4(Ct5^T, 11 3li!)y^6 
6 bMfcBg^ftfcttftasOHJfc^s 1 1 4(4 V V>? 6 

6 a«KiB«*ixfc«lb«©lHHE^, 1 1 5(40te^l 
1 4fc0f3£©*«tea***ix-CBg*Jlfc*^«5, 
1 1 6140^1 1 4©«Ki:*5ci-**y^ 1 1 

7 a, 1 1 7b(4y V^6 6a^ttS:*1f 7 1 blcfei? 

[0129] ftlCiMti-o^-cmWI-So !)>?66a 
£r#/H* 117a, 117 b *5 41^11^ L/£V^VbMC 

iotigii7 l bl^SHJf+JtSt, !i^66bl: 

^(4f>tlfc@^l 1 3 t y 6 6 a \Z.WL (4 fstVfc [Hi 

Cf 114*814 ic^i-Jn < 0fSro{4gii|a^.-a-ip-fr 

fc(4*^51 1 5<£>J¥^, fc 5^(40^1 1 3^4 

t;MB¥l 1 5<Dg:&<Dgt£Z>=>--y h 

ZZ\tX\ mm 6 7 b&Ktti-*mS(ift<0$ft&gAK: 

[0130] SJgj?!l 12. 11 1 5 (4W*9 1 2 Oj&W<D 

-mMMiz&zvtfy hms.co-&<Dmi&*m-rmxh 
z> 0 ;©D#^8ii4 mftv>nmmi<?>v#>y hm 
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g 6 5 <D=l=- s>b60a~60c <D«itSrH 1 5 \Z.ff?t 
Zo^mtiLLtchOX-hr). mi 5HM®i6 7 b t 6 7 

— c-^^Sr^e^-b^e^-?.— 1-1-8-a-fi 

=>--y Y 6 0 a W^ffiirlllC^ 1 1 4 a cDfl-^ffiKlS: 
feftfc-ftGDSfji^, 118b 1*3.= yh60b©^ 
JfBilSfl 1 3 attJltflBNE? 1 1 4 bcD^*ffi(C 
Sit^tlfc— ^<0«jtfe, 118c h6 0 c© 

^UfaBtHJE^i l 3 b©**fl^Rtt&;h.fc-{*:0>* 

[0 13 1] &Kl*ifl5fco^TIMi-f3. 3-=?/ M* 10 

6 0 b©MBtlSf 1 1 3 aJSitflHlte^-l 1 4 b 

h 6 0 a ta-y h 6 0 b tttttt, W@i 6 7 b CD 

f4S#^ 7 1b 7h60a, 60b &JiOu 

hi 1 7 a~l 1 7 d&itfU^L&V^Vl'-HC.fcoT 
KOWI-Sr i T-fTfrftS,, 3.= s/ b 6 0 b ta=7 h 

6 0 cOflk9 4fftt>n4lt£f?feii. M®>6 7 cCD«ig^ 20 
$7 1 c (cSV^O^-^y h 6 0 b, 6 0 c Srtft'A- b 1 1 

7 e~l 1 7 h&itfH^L&V^/W Mc<fcoTSt?)# 

•sm^L/iv^n*'?/ h^ei-iav^Tii, His* 
[0132] ^as, ±mmmmxit, mffizmwi-rzm, 

[0133] HJfcfll 13. 12 1 6 lift jJtJi 1 3 

***ffl^e>nr^«»»*iffS5ffl^fe*tTv^5. mi 

6-CttSi(l«6W<B^lHlte»*'* s ^$ttT*5t), (a) (4 

SttH[5itett^^tp«»fffi[l, (b) ttleHEWcSii:* 
«»fffiB|-C*)5. BfcfcV^C, 1 2 1 ttEHBT-tt'fr, 1 40 

2 2 itmm^m'b, 1 2 3 annE?-*^ 1 2 1 t^ss»$ 

ft[Hl&g£fc£#£;h,;fc[EMte*t 1 24a~l 24hli 
&0 , 1 2 5 a ~ 1 2 5 f ttlHll&T-*^ 12 1 icfcitfi 

[01 3 4] mzmmzo^xmrn-tZo *mmmv 

(b) CO*ftffiT?li, ©USHF-^A-l 24aH24e|: 50 
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184 U HUE***? 1 2 H40©tt1lT?$j£LT^S. 
-fc4£€%^H > -,rtH.-2-4-a , 1 2 4 e fe aH^a&g-afefr- 
ibU)i s b 1 «if3'f/H24d, 124hlCll 

@e^«-L>i 2 1 1 220 

m\z®<nmvM\t)\c£<Q . Em=FWrtfi 2 usst** 

^TB#fHeI tHcEte-TS. -<7><fc 5 Kmmtttfcflft-* 
te*** i 2 lisitf-tixKttfit^ixfclHHE^tti 2 3 

[0 13 5] mm9M&&{tLX®1&Hk>bl 2 

So tittf, Hi6 (b) K*Lfcttft<o««iattro 

?K*AS^-r5i:, HIKpa-f/H 2 5 a, 1 2 5 d <D 

[oi36] r. (Dmmm&zt <o tzLx&ffi-ttuf. ® 

[oi3 7] **s, rwnffi^iT-fi, «B«it Lxmm 
m<D%\,^my7??>xm.W)m%m^x^z>&, mm 

[0138] 14. El 1 7 «f|*^ 1 4 ©^BJ© 

ffi@T*fe-5o HllCjo^T, 1 3 Zft&WiVkfrbomWlA 
^Jtt, 13 4a^-i^Mill > 13 5li!)*- 

1 3 6IJ^©|?t-A*^-/K 13 8f4*^co 
ig»y V^diJ^T, 1 3 914+^W^iEHiy V^<1J3 

t\ 1 4 o^i^Wjy >-^«7tiSS<i^a, uittiw 



<i->v \ 3 6 (4±fiSS:rt^ 1 9t@^$n, ^H«jy> 
^ 1 7 k^ttSrtttl 9 i:@^$i^TV^•5 (> ^fc, WW) 

y y?i=7i 3 8s.w«)y ^^fisjtiiSfs^ei 4 
o(iig»y 1 efcB^^tiT^t), ®mW)\)>?m 

= 7 13 9Kutttil>) >-^ffiiJ*iiSffilg unit 

igfty 1 7^@^$n-cv^5„ sfc, mmv^tw 

= 71 3 8 irffilEfty V^fiiJ^Tl 3 9l4fo5^>y7° 

3 6 1 7*x-<D®mm%}$&i 8ti^ 
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Ml 3 3lC@^^nfO^— Al 3 5£[e]ii££-£v 
t-A*-f-;H3 6liii§ftil9i:igJil, & 

p>^n ttiuteMtitt 1 8 ihi <o &®®-r 
ivt£ wmto yytMt mm® vy? mom t-«v ^ 

10 14 0] jlJIfll 15. 118 f4it#S 1 5 <D38SH<D 

#±tt£*Mt2 oc:@;t£tL, &m®y >? 1 7 20 

[0141] &fcftff*|CO^TK93-*-5. Z.0y%Hm<O 

6^iWS^2 0 £@3££;ix, &!P«]y V? 1 7#± 
W^^Mft 2 0 fcB*3*VC^6«*K l 4 t m C 

m&X'hzfrb, mmmi 4 tmz®ttzir?> 0 ±o 
t, mtim^y—y'^. ft^eg^-^&t^fgfty 

®v y?®fe#*h 3 o^itt)^-f-r ii^i 9, 30 
m®v>-?Wk&mm , j>?mzttM-fz>^ttfx~z 

[0142] 16. 119 t4f]f#Jl 1 6 (D^B^CO 

ffiHlT*feS 0 |H^C*3^^T, 137B37138, 139 
£@£-f3*£Rftig|5, 14 2i4K«, Kttffl»->-^ 

^(om^m^m 1 7 (c^mjs^i 1 4 1 u?) c 
[0143] ft^mm^^xmwi-z, i»yvn 

6lC@^$nfciEfty ^1 = 7 1 3 8t&m®}) 40 

I ncmfe£iinit'?*-j*ftj— /n 3 6©p B ic:B&g, 

II 3 4©^-i» 135i ^-AzM'— /H 36t 
iDffltDyv-x^m®}) y? 1 6rtt*Mt5l^i:'© 

ig»y ^?«=7 1 3 8, &m® x J>tm=> 
7139, y >^«3t*sffiK« i4o, sigsb y 
^fldtt&gflrisn 1 4 1 §r{*^-r^ - 1 s. 

[0 14 4] HJ60J1 7. fglfry 1 6tC@^$ttfc 

tsntss&i 3 7 t&m®}) 1 7jcBS**vfc*^- 

-A*-T-/H 3 6 COPPICES*, E5?ftffl©->— /Is&Wltt 50 
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[0145] nmm is. in 2 0 tin*? 1 7 ©spj© 

ffiHT-fcSo EHcfc^T, 14 3{4KS, K»ffl©v/- 



[0 14 6] fcfcttflsfcol^-ClMH-S. ^WSrt^l 

9 i±ttS^»2 0 4:©W(DttlB»j; l 7ffi|©gB# 

i»y^i37i 3 8, « 
igfty >^iii=r 1 39, Buy y^m%m^mmm.i 
40, «iE«jy >^H3ta6s«««i 4 1 z&m-rzz 

[0 14 7] Ute^iji 9. Sigi&y ^ 1 7(C@£$tt 
f:^ = 7 139i, ittSrtHl 9 t<DPfl(C|»fi, &j 

mmn^-j^^tcm^hmmm 1 8 1 

[0 14 8] HMI2 0. HI2 lttW^l 8<D&W<D 

■C, HfciSVVT, 3 3ttHttfr£IH-6**UR> 3 4li 
«»*3 3©0(^««rfttt|-*-5:*:'3-^ 3 5IJf 
tii, 3 6tt«jg«^A/rtBS#*»«*3 ffl* 
flfl#l*grt<i4 OfcHteSfVC^S. 3 7ii$i§m 
3 8 f4«i$« 3 6 ^fett LttS^-H 3 7AiSt) ft ft bfi 
Z>^<7i/>y^ 3 9itm,®m3 3^^<>i^>y3 8^ 
<0ttVZ>1t#><T>7' ! 7>r*; hXh*), £Jl±©«»»3 3, 
^3S«3 6, $ftS3 7, 4 0, /N?^3 8t»ft 
m&t LT, l®^yF3 8A«JtlTV^. * 
fc, /M?v?y^3 8l4±jSy V;?4 7 t, tt§rti4 0 

liTfiy y^48 t*Jxm^$*tTv>5o 

[0 14 9] &lc»if£tco^-Cfft9l1-5. M«5(- 
*W*^fc«tt»tt3 5©lsrtEflr«l?^C-C«iM«3 3 

5 *sni$5-r5 1 , m®m 3 3 © (4«5g«s 3 6 *s i 

0 5 WSl*Jtl4 OBLTTf y 4 8{C^^tl, ± 
t!l^4 7H*rU-CT(t!J>^48ttlsie»f^S:fT 
5o roi#> §B«fc»LT3fe5«K:E«*nfc2fi©« 



113 3 (4£< fs] C®ft£fto<DX\ mate's Ztltc 
fflffi^-y h 3 8 A«lfiCDHgS^=-> hroi^lCftf^ 

[0150] HJ£0iJ 21. II 2 2 f4W#JS 1 8 W^BJW 

^tr^-filT*, mtc*i^T, 3 3 tti8gBSrK«|-r5€«i 
m, 3 4tt«ft«3 3©HHEffi11Sr*ffl't-5^V='- 
^ 3 5 ttmid^tt, 3 6 rtttSfll-CAAfll^ttRbAM 

3 5C, W#«#ttgrtH4 0fcfS-&$*l,-C^3. 3 7 
ttliS^-te, 3 8 (4®jga 3 6 UMS^II 3 7* 
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y>fA 8lZ®.»)tt\15tzlb<D7'ytry K 4 11411053. 
-yF3 8 BZ±tiLV y? t SStt-f 5fc»©JRtt« A, 



*A4 5 S TiiU V? t»4 = ^^^B4 6 S^LT-til 

enssft 44 i4±ffi y v ^ fig t «ntK 33^ 
=>-^3 4 t^m^wic^-r§ia^BT-fe5 0 «±© 

3 8 , Sl#«A 4 1 , 8tftt£B 4 2 , fcitflSl&A 4 10 

3 , |B«B 4 4 £±gft«j££ Lt, Hffi^-y h 3 8 
BriMft^ftTI^S. 

[0151] 02 3f4E2 2(C^LfcMip3.= S / h 3 8 

y 7(Offi^irT{iy 8 2 {S (DBMS 

a=yh38B -Ct**i&tf <fc 5 IcM^JtClES L, iEHA 

4 3^ ±&y V^4 7 tl4=^^^A4 5?r^L-C, 
Tfi!l>^4 8 tl4=>*^^B4 6 ^LXitlt'tif^ 

[0 15 2] ftlCftfffCOt^-CKW-t-S. *1\ BBffifc 20 

ttffl$ilfc«»««l3 5©lHl<Effi11^JS:i:T«ft«©K 
»«i«##tt0Bfc±oTffl»*iT,5. 11)1143 5^ 

mfii-st, «K)^3 3© h;u?\mmm3 6, nsa 

i4 0fciOT#SB4 6^LTTfiy^ 4 8 lc£ 

ai^tt, ±&y 7icttLXT@.v >*4 %\xem 

2<@comH)«3 3f4£< RC»ff*tT5©-e, i^JKS 
^■SixfcBB«3-=y h3 8B»4lfilwHflS3.= y hoi 30 

[0153] HJ60IJ 22. 12 4« 1125 I4IS*5 1 9 

*>3. Better, 15 1HSS. h/u^Os-WPiUl 
h», 15 2J4«J^^-VlC#jg 
fca-ny Hft££#£>3&gg|k 1 5 3(4*fct>^fc3. 

£&3M§:i LTWjffi^TnsKs/ K 15 4»45Ift$*x 

^LTl 5 5J4»^^- 40 

[0154] *lC»fffcoV^-CRW-f S. ^4B25 (w 
^i-»i^^->c^#x?>nfct-f--5„ :jilt, -6A 

(CfcS?-? 1 5 5*j£B4-Cit#clC»o-C#»$* 

35 1 5 2(C*3V^T. hSl 5 I fab <y 

HfltfiSSriSiRU «a^4-CajKi/ hi 5 3 CI 4.o-C-<- 
* l 5 4(c-t*vib£J& l 9tt«'t-C^#, ntfyhKBSr* 

[0155] ^ros^-roftf^Sra^s. ftib\ y 50 
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i: 4 <0 > 7 - * 1 5 5 $ ft 

[0 15 7] (1) 7—* 1 5 5*a*5^V K, 

( 2 ) =L-y hmtiXZ h fc*(4'>ft < , ( 3 ) 1 

[0 15 8] ^iXt>©*Spt-«toT0 2 4K*ta=? 
hill 5 l*>6Wl*ilfc3.= y MS#«rH2 6C* 
1-= 

[0 15 9] *^iS0iJT-{4, ±IS (1) *»f> (3) <0iS 
«itf#3.= y h«lC«fifeg|5p a p$fc(43.=.y hgftcoffi 

[0 16 0] h©#J»ffl^-C*>Ss 

[0 1 6 1] HJfe0ij2 3. 02 7 (a) , (b){4ff* 
52 0©»WO-**fiilc:J:5ci#y h^gco«^^r^ 
■tmXibZ* 0{CfcV>-C, 1 5 6(4HP©f^HSrfT5^ 
In/fy h, 1 5 7ttff«njSy h 1 5 6#jfm*ff? 

wmmm. 1 5 8f43.=.2/ h#i 5 1 frbim**-* 

iz&Zltm&LZmiRU <ma#y b 1 560a=y h 
M»#i5M4tn#y h l 5 3 5r#^.fc*l^ 

iT»Ff t% 1 8 o mmrnm 1 5 7 1 ^^«@f 1 5 8 

£<BmfcBK£ftfc*i*-C, wO±*rft*n# y h 1 5 

6 *S^» T? # 5 <fc 5 i E ft o T V ^ o 

[0162] Mmmco^xgLw-rzo h 

1 5 6ttf^*»3fl 5 7(C*5V^TfeSK)^^->- 
(T) KiBofcffctR&fToT^S. (r^*-tOf^lSri»7 

[0 16 3] w©^, WiV?;<9-v (4) l*W\ft'<fi- 

y (r) fcttW&a»fcftfcsftsfR-e*>0, igLfc3.=.-y 

f^B^y hi 5 6(4, tb^^-v w> tc 

5 7 i»@f 1 5 8 twratc^B^tLfctd^i 8 0|:fto 
■c»3f 1 5 8{c^»-t-§ 0 
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[0164] ®ffi 1 5 8 \at. m&V>*-~ y h 



'Xtmatfy b 1 5 6^ff«^t5iMta>f^ h 1 

ft, ^©SStS^^TtoitD^y h 1 5 3 lift!! 
D#yH 5 6£S*J?Jc-r5o 
[0 16 5] tffcf;:f5*Wi*ftfcff*ntf y H56 
14, Stftt* 1 8 0 K»o-Cff*»0f 1 5 7 fc#»U 10 

[0 16 6] *56JS«|J:33V^-C, Mn^y M56© 

»0f 1 5 7*»p>»9f i 5 8~©#»w\ -to^asrflns 

K^-5t>©t?tt*<, h 1 5 6fctt.fcfci.fc 

[0 16 7] #Hi60ljT?l4, WJWSrolR, fH|B#y h 
1 5 6as»SfMSr»»Ufc^ f^R»«HC,toTH:, 20 
^iETn^j/ h l 5 3#Bjfe¥»*tt*l::»o-c#Bfra 

■bo-ettfti^,, 

[0168] J?J£0)J 24. IH 2 8 f4fi*S 2 1 

fc&^-C, 1 5 9 KM -I" ^T-n -try If (SHOALS) , 1 
6 OttlJ-^n-feylK ^LT16 1litIx^^ft- 

fo5o 

fo 1 6 9] 02 8Jd^-f-n^ S ' h^g(4, &=L~y h 
fcfee^Sr&S^'f ^otyfl 5 9 p< VT" 30 
Ptyfl5 9*^<OJt'p£ , b 1 !:fc. ; 8-^S' h tr^J^-T 
5t7"7"Dt^tl6 0 a~c (E«#a • **P#S) 
C±oTiriESnt^5. >^y/ntyt'.15 9^ 
ffl5*»f»©SJiS:S»t, #WDt7tl6 0a~cl: 
14, )fift»«««SriiLT«&*$ft5. 

[0 17 0] £©J:5ft*ift0>#fi\ /-Yy/otyt 

15 9 lil-tT'yD tytl60a~ct ©ffi ffiO^ 9 
&9 fc&VT, ^:ft ; eft»-y-^'7 P D-ir -yf-1 6 0 a~c 
SrK»JUT»«-t-5jK.*iJ»*>5. ^ftf4, Q^^tL 
-cettSftSfliN !J1S1^2:*>±^5M*\ foSV^ 40 
(44 *> ± o mm (C fiflgtt $ ftT V > * (4 tU4 ft ib ft 
k\ 

[0 1 7 1] * 

t^Dt-7tl 

otyf 16 0a 
TSft&fg*-!'* 
t4-ftf4f-7'7 0 D 
5 = RKftftflM:: 
fSHi£ft, 



*s*-fB«$ft<5. *LT» IS/)^ 
f 161 b5rONO^('-T'5„ i"5 
tyfl60 briSjgWi£ft, fgJBSft 
iot^t^ntyfl 60ct 
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TOih7'7 p n-fe5/f-l 60©1 D<Dfg»i5-e# fc C t \C 

ft£o 

^4)^-2-]-|lii^J-2-5-.-ll-2-944|f*3l-2-l-Ci-m?l©- 

BK&WC, 1 6 2 -t LT 1 6 3 (4&*PS§ 

T-fo5 0 

[0 17 3] 0 2 9(^#i~o#$r h^fi»4, &^-y h 

Sf-^yn-feylM 6 0lCj;oT«fig$ft-CV>5 <> >^ 
y/ptj/D-l 5 9^»*»fe©«R«rSit, 
ntyflBOCIi, WSft«&««*l 6 2£»LT#&« 

[0 17 4] &=L=.yb\Z, &m£tlT%1t&J3m<Ot& 

ttazm&vz z&tomi e 3«rRi*5. &m-fz>&m. 

fcttS^JiP Ofc.*TLT, ^-f^o-fey 
;iTn#g©f-;/;/p-fc yf-1 6 0 T'Of^iP n 14, 
Pn = naPOtintiifH 0 OJO, :»Pn 
roffi^ftfi^Of-T'T'D-fey-tM 6 0C0{ieSr*a5C 
t#T*#, tftC i o t I DftRl&fS r i j«Tt 5. 
[0175] MMM 26. 030, 031 l4ft#JS 2 2 

■f 5fci6<£>0-?fo5 o 0(C*3V>T, *SMft»4B#|i8 (sec 
) , i^ttl4i§£(rad/sec) **U «-H«5<DI$MfcJ: 
4***ft«r*LTV^5. ft*5, WW^7 7iiJ:^ 
<b«ltC^-fft, ^Zltt, 8=M©^?7-efc5. icon 

* < ft 5 # mm ©»fis'< * - y i B^-t 5 ik>jfli 

[0 17 6] ftfc»mwO^TttW1-5. rCniSy h 

^^f+®-f-5 0 rfttt#tt©il»ffl*»«0**«4:«l 
*ft<»»Lfcfc §3 0iSi©iff/^-y 
ro— «s|T**>5 0 B#^fe^P>^x:»40 3 0{C 

*3{45M-44w*Pii*lT^Ra*T*»4, ^t*^pB#|-@- 

l£*#ft^£i:ft3 0 

[0177] *^jg^j-ei4, &m<omvF/< 

5 <t*¥^o^ffi^€-$ili«J^5 0 iixlc4oT, Jp^jiB 
^^->-^f4Sft»i-5rtft<, iftLtcot 

*^JSCTlc:*5(t5tf)^i?->?r0 3 l^i-„ 

[0178] *^jsf>jto^, w.-m*%.i>®wimt&* 
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m<D*&t 2/2\zm-$&<D t 1/2 tmzttw t 3/ 

(«*b) . *LT8=ttiyiP«L (ffittc) 
Jif^bJB-ttirO-WRWilPaiftS («*d) o * 
©ftl*-*©*©iDS4:*9 (HKe) , ft$tt£tt# 

LT©»»P«B"WII*H:*ft*Tfc, «■«»«©£;*)«: 
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[0 18 5] *HlfifflHc*s^Ttt, WfflBflf i: L"C h/u 



10 



[0179] Htfeftj 2 7. 13 2 2 3 ©»0J© 

-ruT'fo^o H&te^-c, sitttt^w, 

K«rB«-J-5B«#«i:, «f£-t-aiiflig|3B D p©fgmK-£- 

[0 18 0] 2felC»f^to^-CttWi-S. HfrlELfcHJS 
09 2 2 (81**19) KffSPtfy hSM-Ctt, «&© 20 
a=y h»l 5 10«t»A>e>, ft^l-fttf^-VtClft® 

zx% &nmmx\i, »=y h^afti-astfiiisci l 
t, hws ) fiatai£ffl^-o''a. 

HiSfi|2 2 tp]«T*fe5©T% RWtt«l»-f 5. 
[0 18 1] t^nt^tl 6 0(4, >-f^7°P-fe-y 
■iM 5 9*>fe©ffi«Jg^«:Srt-x BMMHKl*l»«:fT5. 
*©», IMM^-y^XfttSB*}' hSfot 

hn^MHW-a. *ofcfta=yHo«iit^!« 30 
g£f+afc#fcf4, **5aW*IB*:IE«1-5«rrj"^f4 

[0 18 2] ^rT-^HJS^jT'li, f-^n-lrylM 6 

[0183] ftfWjfctt, B$|K| t <Dffl(D YlVtmMtc A 

^I^MatLT^T'o-feyb-l 6 0±tia«*-a:5. 40 
[0 18 4] ^©iplC, My H*s»fPSrfT5*t h 

h© h-^yw© hA^PWWK&i&S- f-^ 

T-n-fesz-tM 6 ow^icr ©math ^^«rma[*E» 

^*©fS#ffilCifi<5< tK *a^tt8*.;fc»£-fctf£& 
«t5J:5CLT, «jtfMtg©fa±£tt^a<t t 50 



T. ^X(4DC®»)1S(C*3|-taS»ft^MS«/«C^©« 

««$g&o D p©^«S£v^P^5^g£l§:(t, t:*>f) 

[0186] 28. M 3 3 t4lf 3ft* 2 4 ©3893© 

3 3fcl*5lfVT\ 694 9iC7jkL1t®%Mtm-gma*m 
V ha-7^3fi©#^liOV>-ClE^LTV>5^, gft 

hge^*3»t5f-^=«V h D--7©»fE£^-f:7 n— 
^-hT-feSo 13 3 Si*i/VT/l>*y h!7-?S!iidSS 
©*jfc0-C*>S. H3 5fc*s^T, 166IJi3yhD 
- 7 <D7— ? j&{§ K 7 -f'<-> 16 7ti±3yhn-7 
©X-^gff , 1 6 8.ttf-7*=» V 

x-^iUff K5>f'<— , 1 6 9(4f-y^> hn-7©T 
L">-'<-, Rtt*M8«Sirc*>.5. r©n#s> 

h^Bf4, t^tOf y h n-7#«*tOS«S: 

[0 18 7] ^iC»){t(COV>T|ftBJi- m 3 3 fC*3V^ 
T, *1\ &*©t>©iPIE£fc:£3Vhn-7 5 ltt, 
#^©B#,*T'T^^3.^— * 5 4 a~5 4 c#|B1B#|ci 

S§5 5 3S»6#*^=> 5 2 (c^f -f a o ^©i: 

£\ *|6*«t?tt v ^JfetliS^ 1 ?, fc5t7*3yho 

[0 18 8] 0 3 4<D7D- Mc^-fi 5 * 
1\ ^7^7 , ST2 0 1tt/3yhD-7 5 2^iff 
x-^SrSff-f St, ^7 , ST2 0 2T-a5^©j| 

assflr x - ^ © t ic-^ * ixx v > a a> if 5 ^ * y 
?-ra 0 iB^©»^«^*iiTv^5*&» ^777" 
s t 2 0 3 ^cit^-c, *©fMHtM©}i^te£ its 

#-Ta o W^777'ST2 0 4T-S{fx-^lC(4t*(D 

ho-y^w^ffi^SiiTva^fa^-t- 

a. -tL"C> ^75'7"ST20 5tt'<t©tynyh 

a. t^T©3 > h d-7^©M i s ^7 LT^5 : t 
aJ«W$nfc»«-, ^f?7'ST2 0 6?fiOS^|t 

i: L, ^777*ST20 7 -e-tWtt^ffiff— *'$Jffll$r 
M^-ra o ^777'ST20 5ft'<t©3y|.B-7 

~©iHf§#5S7 L-cv^a- t**a*ix*v^»*tt, ^ 

f77"ST20 l^m-oXl$TfmaT~-*fri£tbhX< 

a©^#o„ 

[0 18 9] 13 511 ->!)7^7 hy-^iiffil^© 
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hn-7fflx-^§ft^->-^i 6 9 LT-r^T 

5^<16 8*84U, ^!l7Myh7-^aiM 10 
6 7£gSL-t±='y hn-yl-gff^ixS,, 

[0190] Rtroisi-, ££012 sm.fcfur-f-^T 

[ 0 19 1] mMM2 9. ±!2HiS0i|2 8 T*(4, ->!)7 
/M^ hy-^Silff&i: URS48 5 
^Lfc;^ 0 3 6{c*-fJ; i3yhn-7*^l 
■CSflT i:SfB«:a4L.fcii«ISlSrfflV^S- t t>T-#3„ 20 
Ullcfc-V^T, 1 7 OfciU^l 7 llitjy- hT*fc5o 

5 2 c^?>C>x-^tt^-T^- M 7 0£fci41 7 1 £ 
SiLT±3yhB-7^i<|^t5ritf#5„ 

[0192] mmm 3 0 . iismstaj 2 9 ->y7 
>v*yYy-?m.mmh \.xnm.mz.^mm^x 

\,^h<OZ%\,^tzJ)K 03 7^-r,}: 51-, i&^lci^Mg 
tt^^S^ftTtiV^o E(C*5^T, 17 2^ 

mmmm^&xhZo 3t^*, nigs*; 30 
[0193] mmm 31. 038 2 5 ©asw© 

Sr*"MftWia-C*)i. -©SUS^-Ctt, t7"3y|-P- 

7Lfc&, mmt 2\Z^^> ha-y 5 2 a f-*f-f5 
»frffi*j£{ti-$. t^yhc-7 5 2 aftr-^f 

kmc, %<r>n$®.*fa<oft^&t LT{fc#-f5o * 40 
fc, :©M7-^H;iOt'<tfflt7'3yhn-7t' 
fcSflrSft. t7-3yhn-7 2a^W«f|$ 

[0 19 4] t^Ct^l. 9%M t 4(C±3V 5 lttlf 

=>> hp-y 5 2 b(i§ bttti-zi%-$mmm£titc 
'tzm»-rz>tmz s *©HM**«:{R©»**i: lx 

*tzmffi\czc>&ta : T-'?l*ttl<D-f-<X(DV 
hn-7T'tSff £tU t7*3yFn-75 2 b 
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[0 19 5] £h\Z.mnt 6*»f>t 7tC^JtTf-^=> 
hp-72 c K*t-f3*f<fH6#j3!{§£ti5 o t^^h 
-e^-5-2-c44^4^-1^4t^ffiiJi»$-Wc^-*- 

-7 ft, t^=>> hP-7 5 2 c-<0^fit 

7f4::©B#£,T\ -t-^TWIJ-ya^hn-^^UTjg 
^ffi^i£<i£ftfc~ i£l$tB-f3©T\ ^#i£ibftT<K 

5. 

[0 1 96] 03 9tt±3ybP-7^b©iM7-^ 
7*— 75/ hf!|T'fo-5 0 1 7 3 &itif(D^3>Yu — 
yiZtt-tzm^m^TF-rTh'UT.X'&'O. 17 3b# 
¥B<T?mxhZ>„ #t7*ay ho— 7»*;i©-r-*Sr£fi 

[0 19 7] £JLb©J;?K:, SJfiFil3 lfcifttf, £=1 

h a-yxmm~G%) t -r 5 r. t #-e # s 0 

[0198] HJfctfiJ 32. 040 t4lt*« 2 6 

■ZTF-tmmmxhz,, ±3yhD-7 5imi[4^ 

£55TLfcm, t^T©t7*3yhD-7i:Mt^^ 
ffi^^c-owr-^Sr^/SU -tft£B#£"Jt 2a>e> 
t 3 td^itT^ff -T5o #tynyFa-7l«Of- 

[0 19 9] 04 llii^V Hp — 7y4>£>©i£fl7 — 9 
y*—?yhmXibZ> 0 1 7 4 aliftOl 7 4 b&¥<D 
V7'^yhv-7^tti-Zt%$i&XhZfa&^i-T KU 
^.T'fc>9, 1 7 4 b^Hfra?Lfci 5lcm^ttr-fc-5 0 1^ 
1tt^ 1 7 4 ddoi^l 6 f (4if ^HtT'fc 9 , 174 c 
fcj;^l 7 4 ettttfill 7 4 dfe-itf 1 7 4 f 
Of- y 3 V h n - 7 (C^ L T <D¥m^mX'h -5 7»^^1-T 

f^t©t7*3 >- h a~yizn-t^^m.h^tix^ 
[0200] &±©J;5lc. ^^!|3 2lcJ;ix{i, 
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[0 2 0 11 31^3 3. 04 2ttfl|3ft«2 7©»9§© 

!/■>< bT"biV\ 124 3ttD-7^>hn-7<DW}ft&* 
i-ya-f-^-hX'h^o hc-75 1 #J1HHt 

£/££;£7L;fc^ B#^ijt 2^b t T^^ttT^-f-^^ 
V hn-y 5 2IC#LTf£^ffi£J0tl^s-r5o 

*<RO^Ii:Uft#t5 (^fy/STaol^ 10 
fy^STS 0 3) 0 c\<Dk%, ftb©-^-/^ V 

ff? (^7y7 I ST3 04~^T77 , ST 3 0 6) „ 20 

[0202] £Lt© mmms 3t£ti& s 

[0203] mmm 3 4 . 3 3 xa. ±=> >• h o 
Lfctf^ £MM3 2<D£o\z, -r^T©-^:/^ hcr- 
[0 204] HJfe0!l 35. 144 tefif #Jl 2 8 (D^OO 

(DW&ico^xm&LX^&AK M$k®hti>tf^< hx 

±=>>bv-7 5 1 am^m±^^,T Ltz 

ft, t-f&fMt 2frb t 3(C^(tTf-/^ V hn- 7 5 
2 alC^-rS^e^t-r^o t7'3yhD-752 

-7 5 2 b»C*fLTB#giJ t4A^t 5 fC^ttTfl^HiSr 
j£fa1-5„ hP-7 5 2 btt.rtf>7-*gfl 

ft, ^*S*btvfc^P5ATbSi©b/c:m^ ;: fi"^)i--r 40 
•So TOCt^^y h 0-7 2 c li^Mfti, 

[0 20 5] 4\ flf^Jt 3 7j^ATaSjiLfcB#SiJt, 
B#gijt 5^t>ATb^iiLfcB#SiJt> B$giJt7^?3AT 
c &i§ LfcB#£iJ£|ig-l#2?J t 8 i 5 I-, iHft^W 
5r%ItLT^*Tt5< is SooihT*:^ hn-yicft- 
[0 2 0 e] &,±<d£ b\z.nmm3 sciitu*, ±=>>- 

ba-7fat>mbtlX2tc.1%^mZi-'<X<ny-7'=3>b 50 
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u-7^m-mm{ta^x^t-r^ z t 5, 
[0207] mmm 3 6 . mmm 3 5 -m, ftfttcfg^- 

-m^B^i^-^-^- y bn — 
*£*£>;it/cB#PflAT c Sii^ic:^ro}t^*^l--r 
3<fc AftlC^HISrgtt©^:/:^ ha 

sztD^mi^ttzmiz^m^-J^y b 
m^mz^wt-rz^thxzz,, 

[0 2 0 8] 

vm-t bm^mtiw&zftoxoimi&LtzcD 
x\ wm&wum\z.9ti* osyhsitistia 

[0 2 0 9] m*m2<D%W\z£i%^ 

[0210] »#*3©*WU:J:4xtf, ^--yh^M 

[0211] »**4 ©»W^infi, 7)if h 7 
tt«KBB«* <>}■«© = 7 Wffi a TWiBI^* 

sata^si « 9 , v#y bmw&gffiizxz 5fc*tt 

[0 2 12] |f#3S5CO^BJ(Cj;tltf, ^ffl«^*m^ 
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[0 2 13] 6 ©3891 in .fc*Ui, il&Bftefl-Sfl® 

[0 2 14] «*«7(0^lcj;ntf, ^am^WM^ 

[0 2 15] ff*«8<O^PJ(CJ;ix(f v 3.^^ h£#f/& 
mW.ZmW.-tZ>£?^ffitiLLtc<DX\ p*y«M 

h ^fi i: fl-g|5 i: <n&fk h Z> ^ IS* % \z. M L X = V h o - 
[0 2 16] »**9©*WKJ:itff, 3.= yhSr«* 

ittt&Mic&mfr»*tMs i. o \m&iLtz<DX\ mwi 
mwmmx~± at&z®&m&ffi#<DMffimiz. z. <o s y 

-C't, i«V\6MIM#tt;6M&&*L, a=y 30 
[0 2 1 7] flt#gl 0©36?&fc:J:*Mi, y^^c«3t 

[0218] i<D%wiz£thti, mm-r 

llWlOffltfi:. te^©^? McEIISftfcMM* 40 

omm^cx^xmffinmmmmvmtimttezmmm 
cia Ltzmmm®M<nm®mm*mf$.x'% ztt tit, 

[0 2 19] gft$£i 2©»?l!l;:J:*Uf» HS^ifctt 
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[0 2 2 0] tt$gl 3©J8WKintf, IBS!)8M#£ L 

xwmzwmk<onnv> i mm i &zmm Lxnfi&n& 

[0 2 2 1 ] 1 4 ©SP^lc iftli, liNEHflitt'P 

£>{c*#&*£*^-*£&oJ;5K*fiStUfc©T\ £ 

wtv^tmzftM-tzzk&x-z, astts « 

[0 2 2 2] 1 5 ©IgWJCiixtf, H^Mfflitt* 

»y^««r»rt-r5wi:as-c#, iswt, mzte. -ft 

[0 2 2 3] BMfcSl 6W^PJ(Cj;ix«i, Rfty ^^{C 

-Ai >?^— ^Jh-f-^irro^ro^y— ^^»y 

So 

[0 2 2 4] !i#Jf 1 7 iiltf, 

»y ^^{iijaT, ^»y v^fiiM§<fsiB, s»y 

(OiiiV>W*3ll 5roii®i*it=Sr^on*-?/ hSftfrft* 
[0 2 2 5] fi*3Sl 8©«WtJ;ntf, Hff 1 «Bffc 
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-mm-^-y-b^mm^-^^^xm-^-H^m^ — 

[0 2 2 6] m*mi 9<D%WiC£tU^ fl/n^y 

Mi^^xbmx^-xiMmbiiz* tit, io 

lefts £^53Mi:;4 s fc5o 

[0 2 2 7] ff#JS2 OC^BJlcJ;;^ ija^&TW 

[0 2 2 8] »3ft«2 lOJSWtiillf, njJ?yh«R 
3i*>±ff^F^, #«y h0>ID#eftR£-C#5J:9 20 

WRi-sist, i drs^£^*< 4 9 , » 

= y h«^RSas**^'ic5i:V^5Sb*iSS*)5. 
[0 2 2 9] M*«2 2©«Mf!iJ:iitf, #Htt0Mff; 

[0 2 3 0] ffi1&S.2 3<D&mz£illi, =g-j.= yh(c 30 

[0 2 3 1] 1^**2 4<o&mizznt£ y -f^xtD-y-y 

Ltzcox\ i&mx'^m^>vr^-y hv-tmrnim 40 
mmmimx'ii&^mmmjgzm 

[0 2 3 2] f|*3S2 SW&Wfcfctitf, ±3VFd- 
5 Kflfffc Ltz(OX\ 1&mx%mteiy V Tfr* y 
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[0 2 3 3] n#m.2 6<D&WlZ-£tlt£. ±3>I-d- 
y h D-7miO§«*^7 Lfc r 1 £&tti LfcB# 
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